There is a growing body of research examining the role of technology in supporting the care of-and relationships surrounding-people with dementia, yet little attention has been given to how this relates to younger family members. We conducted a qualitative study based on a series of 6 codesign workshops conducted with 14 young people who had personal experience with dementia. Initially, our workshops focused on understanding the difficulties that young people face when engaging, interacting and being with people with dementia. Initial analysis of workshop data informed the design of three digital tool concepts that were used as the basis for user enactment workshops. Our findings highlight the young people's desire to be more involved in their family discussions around dementia and a need for them to find new ways to connect with their loved ones with dementia. We offer a set of design considerations for future systems that support these needs and reflect on some of the complexities we faced around engaging young people in this difficult topic of discussion.
INTRODUCTION

"Dementia doesn't just affect the person…it affects their whole social circle, their whole family, their whole world"
It is estimated that there are approximately 46 million people living with dementia worldwide [35] . Dementia is an umbrella term which encompasses a range of conditions, with various symptoms, caused by a degeneration of neurons in the brain. It can affect activities of daily living (e.g. money management, cooking, washing, dressing) and cognitive functioning (e.g. memory, reasoning, planning) [4] , and can cause fluctuations in, often challenging, behavior. Communication can be especially effected, encompassing difficulties with the expression and comprehension of spoken and written language [38] . Issues range from simple word finding difficulties (such as forgetting the names for people or things) to becoming completely non-verbal in later stages [49] . Unsurprisingly, communication difficulties can equally have a negative influence on relationships between people with dementia and loved ones [10, 29, 34, 38, 40, 49] .
Communicative engagement is vitally important to the quality of life of people with dementia and those around them, but becomes more difficult as the condition develops. This often results in social withdrawal and isolation of people with dementia, and a strain on relationships between family members [52] . There are resources available to help people learn skills and strategies to effectively communicate with their loved ones [e.g. 2, 3, 53] . However, there has been little study of how intergenerational engagement-between young people and people with dementia-might be meaningfully supported. This is despite estimates that around 250,000 youths in the USA help to provide care for someone with dementia [31] . This brings to light the need for resources to help youths make sense of the multi-faceted, often transient, changes that might be occurring in their loved one.
In this paper we describe work conducted in collaboration with Youth Focus North East (YFNE), a regional charity that supports youths in having a voice within local communities. A key feature of YFNE's work has been in contexts related to youth engagement in health and care services, with a strong focus on supporting those with care responsibilities. Our initial engagement with YFNE involved working together to gather informal feedback from youths on an online toolkit [53] that provides information around strategies for interacting with people with dementia. However, preliminary discussion suggested the advice offered did not always map on to the youths' experiences, highlighting a need to better understand how young people experience this complex condition.
In this paper we describe 6 iterative co-design workshops conducted with 14 youths with personal experiences of dementia. These started by broadly exploring participants' experiences of dementia, identifying common issues to be addressed, then generating, refining and finally enacting a number of concepts for new digital tools and services to support youths' engagement with people with dementia. We contribute; 1) new insight into how youths currently engage with dementia, from both a personal and wider family viewpoint; 2) the complexities of designing with this diverse group, particularly in engaging them in sensitive topics; 3) design considerations relating to the development of technologies to support youths be more connected with loved-ones with dementia and enhancing their ongoing care engagement. In providing these contributions our intention is not to present finalized technology designs; rather, we highlight how our co-design techniques elicited empirical insights around the young people's articulated experiences of dementia and the challenges they face, and how these can act as a foundation for future technology design.
BACKGROUND AND RELATED WORK Youths and dementia care
The United Nations define youths as people between the ages of 15 and 25 [44] . Those with care responsibilities may offer practical or emotional care, conducted alone or in support of primary care responsibilities of another adult [11] . Young carers are less likely to spend as much time in education as their non-caring peers [24] , which can negatively impact their academic achievements, social life and the type of employment available to them.
There has been growing interest within the field of HCI over the past decade around the design of technologies for people with dementia to support their care. As a result, an abundance of work has emerged focusing on designing with people with dementia and their adult caregivers [e.g. 5, 7, 26, 27, 28, 47, 48] . This prior work has offered deepened understandings of how to sensitively design with people with dementia and their caregivers, with insight ranging from supporting functional care needs within the family unit (such as wandering [26] and meal times [39] ) to enhancing personhood [48] . However, there has been little work setting out to understand how younger family members might be supported as part of the care ecology of older family members with dementia. This is representative of wider concerns that there is a dearth of knowledge on how youths experience dementia in their lives [37] .
Engaging youths in discussions around health
It has been noted how youths experience desires for independence and autonomy as they begin to negotiate their individual and social identities. Erikson's seminal work presents a theoretical perspective on the key stages of psychosocial development throughout the life course [13] . He describes how adolescence is pivotal to the formation of identity, as youths begin to explore their belief systems, their personal values and extrapolate their current life experiences (e.g. their studies and friendship groups) onto their future life goals. Over the past decade, as technology and social media use have grown, youths have increasingly been using online platforms to negotiate their identities, blurring the boundaries between their public and private, real and virtual world experiences [18] .
Within the field of HCI, youths remain a relatively underrepresented group [15, 16, 17, 20, 23, 32, 36, 45] , particularly in terms of their involvement in design. The complexities of involving youths in design work have been discussed [15, 17, 45] , especially as it relates to the experience of transition between childhood and adulthood. There is an emerging literature around the needs and values of youths in the context of designing personalized health systems [e.g. 20, 23, 45] . But, there remains little understanding around how we might support them in navigating complexities that arise when changes in their family occur.
Intergenerational communication
While there is limited work that focuses explicitly on the lives of youths in this context, there has been research exploring intergenerational engagement for the purposes of building technology mediated links between older adults and young people. A portion of this work has looked engaging older people in supporting the education of youths [12, 18, 13] , such as the ongoing 'School in the Cloud' project in which retired teachers are supporting learning in rural India over Skype [12] . There has also been work investigating the use of technology to mediate playful interaction between grandparents and their grandchildren who live apart [45] .
Another theme within the literature is the use of video based experience sharing as a means to facilitate intergenerational communication [6, 30] . For example, Bentley et al [6] describe the 'family stories system', a location based video sharing tool which allows senior family members to record video memories (at home), inspired by specific places, and pin them to a location on a map. Younger family members would then serendipitously be played these stories when in the surrounding area. Although this work was asynchronous in nature, the authors found that use of the system facilitated a sense of connection from younger participants as they learned about their grandparents' lives. It also prompted increased communication between families as they inquired about, and engaged in, the stories been told.
Given that reminiscence is one of the most widely used psychosocial interventions in dementia care, with reported benefits to mood, well-being and quality of life [51] , there are certainly applications for this type of technology mediated experience sharing. However, most previous work has focused on cognitively able older people, or adult carers. As such, there remains a gap in the literature around how we might support intergenerational communication between people with dementia and youths. In addition, prior research on the creation of information and support packages for carers and family members of people with dementia has highlighted the need to adapt such resources for younger audiences [52] . In the following we describe our study, which aimed to address this gap by working directly with youths to understand their relationships and engagements
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STUDY DESIGN
We approached the research with a view to understanding the care roles that youths were currently undertaking around dementia. In referring to care, we define this broadly; including a grandchild providing company and conversation to a grandparent, a youth who regularly looks after an older family member, or a youth engaging in formal care responsibilities within a care home. Throughout the research we attempted to avoid medicalizing dementia, instead focusing on the youths' experiences of the condition and how they were living with the challenges it brought about. In doing so, we aimed to explore the potential for technology to support youths in engaging meaningfully with people with dementia, through a process of co-designing ideas based on identified challenges and issues.
Participants
A total of 14 youths (9 female) took part in the research. All were involved with YFNE, who facilitated the identification and recruitment of participants, and were aged between 16 and 24. Participants represented a diverse set of experiences and circumstances that motivated them to take part. Nine had family members, primarily grandparents, with dementia who they saw regularly. Two participants (Jordan and Emma) were volunteering in care homes for a day a week, conversing and interacting with residents with dementia. Finally, Nadine, James and Leslie had ongoing care responsibilities for family members with dementia. These participants dedicated significant periods of time each day to caring for their older family members. For 2 of these participants this had involved having to withdraw from upper high school and college education.
Workshop structure
Our co-design activities were conducted across six design workshops. Workshops were divided into two stages of activity. Stage one (workshops 1-3) was focused on broadly exploring personal experiences of dementia and identifying specific issues and challenges to be addressed. Stage two (workshops 4-6) involved an in-depth exploration of three design concepts that were created through a comparative analysis of ideas and discussions from stage one. An overview of the workshop process is provided in Figure 1 . The workshops were iterative in nature, with explorations at each stage being drawn from ideas in the last. Workshops lasted approximately 2-2.5 hours each and were held in evenings or at weekends, to accommodate the youths.
All participants were invited to all workshops. However, due to competing schedules (related to school and college work) and care duties, they were not all available for each session. Because of this, the start of each workshop provided a recap of what happened at the previous workshop, which aided reflection and discussion for both those who did and did not attend the previous engagement. 
Analysis of the data
Each workshop was audio recorded and transcribed verbatim. Two members of the research team conducted an inductive thematic analysis on the transcripts [9] . Data was summarized with short one or two word codes, at the sentence-to-paragraph level. Codes were compared and contrasted to one-another, then grouped together, which led to the construction of themes that captured the core topics and concerns coming from the data. Analysis of the data was conducted following individual workshops, to inform the design of following workshops, and at the end of each stage. For stage one, this was to inform the refinement of proposed ideas into concepts, and for stage two to understand the responses to, and engagement with, the design concepts than had been created, and to derive considerations for the discussion of our work.
STAGE 1: SCOPING, EXPLORING & DEFINING
In the first stage, we ran three workshops that went through phases of scoping and exploring personal perceptions and experiences of dementia, and then defining specific issues and challenges to be addressed in the project. Figure 1 visualizes the workshop structure across stages 1 and 2.
Workshop 1 (n=12) opened with ice-breaker activities that enabled the young people to introduce themselves and get to know one-another. Following this, we facilitated a series of short activities designed to stimulate talk among participants in relation to perceptions of dementia, with a view to drawing out participants' personal experiences of the condition. The workshop concluded with the creation of a set of 12 "we need" points (see figure 1 ). These were intended to represent a set of problems, ideas and challenges that the participants felt were important for engaging youths in issues relating to dementia. These 12 points acted as a "manifesto" for the project going forward.
Workshops 2 (n=4) and 3 (n=5) focused on refining and prioritizing manifesto points from workshop 1. Participants were split into groups of two or three and asked to discuss, and then rank, the 12 manifesto points in order of significance. After this, they were invited to choose the three manifesto points they felt were most important to take forward. We brought the small groups together to compare their selected priorities; again, after a short discussion participants were asked to refine these into three collective manifesto points. Throughout these activities, participants were given opportunity to combine, refine or edit manifesto points to represent their discussions.
Having selected a set three manifesto points, participants were invited to begin exploring opportunities for designing around these three issues. To scaffold this activity, we introduced the notion of personas to participants. While personas are simplistic, our intention was to engage participants in further reflection on how their selected manifesto points related to either their own personal experiences, or the experiences of other youths and their families. Using a provided template, participants created a persona that, to them, represented people experiencing the types of challenges they identified as priorities in the first activity (e.g. a young person who was struggling to cope with instances where their grandparent forgot who they were). These were then presented to each other, identifying commonalities and differences between the different personas. Finally, we provided a set of ten cards that depicted features and qualities of a combination of well-known, and more obscure, digital services (e.g. a website allowing curation of online material into personalized groups; an app allowing private messaging to specific groups of friends; location based app allowing viewing and posting of anonymous messages to those nearby). Participants worked in small groups to discuss each of these cards. Following this, they individually generated design ideas that combined up to three of the cards and responded to the identified needs of the personas created earlier (see figure 2 ). The workshops closed with participants sharing their created ideas, elaborating on how the ideas related to the personas and the manifesto points underpinning them.
Findings from stage 1 Trust, fear and confidence
When discussing their experiences of dementia, the youths highlighted the wider impact that it had, not only on them and their relationships with their loved one, but also on the family unit. Where a grandparent was previously seen as someone they were allowed to spend time with, concerns about their perceived abilities as their dementia symptoms gradually progressed was often seen to make parents fearful of letting their children spend time with them alone. For example, A further issue related to fear and confidence identified by participants was a general observation that "you don't see people with dementia out and about much" (James). There was, for some, a question about whether they could take their grandparents to public places and spaces. This was often framed in relation to personal experiences of family members-like aunts, uncles and parents-inferring that, with dementia, comes an inability to leave the home: "they don't really want her to go out, just in case something happens" (Nadine). Leslie further described how she felt her family's unwillingness to engage with her grandmother's dementia had led to her becoming isolated and less independent: Participants felt that youths were often infantilised by family members when it came to discussing dementia, often due to adults' own fears or lack of understanding. However, they represented themselves throughout the project as strong advocates for their loved ones with dementia, expressing desire to support them to remain independent.
Talking, communicating and relating
There was much discussion around how communication breakdowns between family members and the person with dementia caused frustrations and loss of confidence. "reliving the good memories that they are remembering" (Leslie) and "not being afraid of them just because of the illness that they've got" (Shelley). Critically, it was not that participants felt that they needed to, or wished to, learn the "rules to follow" (Nicole) when talking to someone with dementia; rather it was that they needed resources to support them in initiating conversation in the first place.
Informing, understanding and personalizing
A further set of issues identified in the workshops related to how the available resources surrounding dementia were inaccessible to youths. Participants described how sifting through multiple web pages was often felt to be overwhelming: "I have realized that there is so much out there. This discussion highlighted both the desire from the youths to learn more about dementia, and a need for accessible information that would support them to do so. They felt there were several barriers to their access to information: not having the correct language to search for information, being unable/ unwilling to negotiate large amounts of information, and not knowing what online information to trust. While they realized there was a growing wealth of information for them to draw on, they found it difficult to connect with and, most critically, to use in practice.
Sharing, relating and experiencing
It was clear from participants that our workshops provided a very rare opportunity for them to discuss and talk about dementia. There was a recognition that they themselves had rarely discussed the condition with others: This process of peer experience sharing was seen as a somewhat cathartic release. Given the already discussed issues the youths described around seeing their parents struggle, peer support was deemed a useful resource for learning about dementia, through experience sharing and learning from one another's mistakes in a supportive way.
STAGE 2: EVOLVING AND ENACTING CONCEPTS
Following our analysis of the initial three workshops, we entered a phase where design concepts were ideated around, and then evolved and refined. These were then used as the basis for a final series of enactments workshops.
Initial analysis provided a range of insights that acted as a starting point for further design. We first identified excerpts from participants where design ideas, or components and features of them, were explicitly articulated. We extracted a total of 23 design ideas, each anchored to data from stage 1. We iteratively filtered these down to 10 design concepts, by combining and refining the ideas that motivated them. This final set of concepts were then more fully realized by writing scenarios depicting the design-in-use, drawing on the language of participants. Through further discussion in design meetings amongst the team (researchers and staff from YFNE) three ideas were taken forward for further exploration with the youths. The final selected ideas were: 1) StorySharer: A platform allowing youths to share positive experiences of dementia, in the form of short video and audio clips, which are publically shared, to support advocacy and awareness; 2) Friendly: A rate and review platform for local establishments based on their 'dementia friendliness' related to community identified criteria, which can also be used as a learning and training tool for dementia awareness.; 3) Ticket to Talk: An application allowing the curation of media related to the life of the person with dementia. Different types of content can be collected and then used as a resource in conversations with the person with dementia.
Enacting DemYouth Design Concepts
We used our 3 selected design concepts as the basis for a further set of workshops with the youths. [32] (p.338). Our approach to enactments deviated from this prior work in some key ways. First, we were less concerned with exploring the physical realization of our design concepts, but instead the ways in which these concepts might act as frameworks for youths to create, share and consume different forms of digital media related to dementia. Second, while the stage 1 workshops were highly insightful, we were still at a stage of exploring the social context surrounding intergenerational engagement and dementia. As such, we designed each of our enactment workshops to take participants through a series of structured scenarios that spoke to the qualities of the underlying design concepts. In doing so, we sought to use these enactments to further probe, elicit talk and reveal insights related to the issues and context we set out to understand and design for.
Enactment 1 (E1) -StorySharer:
The first enactment workshop (n=3) revolved around the StorySharer design concept, imagined to be accessed on a mobile device. In the concept scenario it inferred people could share short 'videodiaries' or 'vox-pops' that can then be viewed, commented on and used by others. The StorySharer concept also guided users to identify friends, acquaintances and family members who they would capture 'peer interviews' with. As such, the concept explored two key issues from the earlier stages: i) issues around there being no platforms to share and hear other youths' positive stories of dementia, and ii) engaging youths to make visible the hidden commonalities they have with many others in their age group in regards to dementia.
In E1 we took participants through structured activities that explored the potential production of media for StorySharer. We set them a brief, tasking them to collect stories from people they knew who had personal experiences of dementia. Initially, we asked them to generate, as a group, a series of questions they might use to structure a discussion. After this, we asked them to physically map the network of people with whom they might want to share and receive stories about experiences relating to dementia. Each participant was given a set of flags that they could write names on and different colors of string which could be used to add 'connections'. Next, we then asked the group to individually refine the questions that they would like to ask someone about dementia. Finally, everyone at the workshop (including the research team) 'interviewed' one-another for 3 minutes using the developed questions. The session ended with an open discussion on the activities, and reflections on the value of collecting stories around dementia.
Enactment 2 (E2) -Friendly:
The second workshop (n=4) revolved around the Friendly design concept. This concept invited people to rate local places-such as cafés, restaurants and transport offices-for how accessible and enjoyable they might be for people with dementia. It was imagined that as people rated places, Friendly would prompt them with tips and advice about what to look for, educating both those who completed the ratings, and the establishments that were reviewed through its use. This concept thus explored two issues from the initial workshops: i) engaging youths in a practical way to learn more about the condition; and ii) harnessing the sense of advocacy from the first workshops, focusing on what the person can do and ensuring they, their families and their carers can be visible and independent citizens.
In E2 we first asked the youths to define what they felt makes public and social spaces 'dementia friendly'. We prompted them to think about elements related to signage; layout and design of the space; the people who were there; and the general ambience. They were asked to devise a set of 4 criteria for each element, by searching online and drawing from their own experiences, and enter these onto a set of review templates. We then provided them with a small budget to spend in the local town centre. The group were asked to, in pairs, visit a café (to buy a drink or snack), a transport hub (to navigate around and find travel times), a chain store and charity store (to purchase something) and finally a public place to rest (e.g. a street bench or seating area). Once they had returned with their completed reviews, they mapped the places they visited geographically, and discussed the potential dementia friendliness of the local places. Again, the workshop closed with an open and reflective discussion on the activities.
Enactment 3 (E3) -Ticket to Talk:
The final workshop (n=4) explored the Ticket to Talk concept. The concept posed that a young family member would be guided through finding and collecting media related to a specific period of their loved one's life. It posed that the user would provide basic information related to the person they wished to collect media for. From here, it would prompt them to find clips of songs, movies, TV shows, reports on cultural events and personal photographs from certain periods of time. These could then be used to initiate and guide conversation when meeting or visiting a loved one. This concept explored two issues from the initial workshops: i) it responded to issues relating to a lack of knowing 'what' to talk about with older family members; and ii) it provides a personalized way to document and reflect on what communication approaches were, or were not, working.
In E3, we first presented the youths with the persona of Agnes. Agnes was 74 year old lady with Alzheimer's who they were visiting as volunteers. We posed that Agnes struggled to follow conversation, making seemingly unrelated comments about her brother's visit, but settled in to happily watch a musical, singing along to the songs. We asked participants to identify sections of the scenario where communication breakdowns had occurred, and why they thought these may have happened. From here, we tasked them to create some 'tickets to talk' to bring to their next visit. For this they used media they found online (e.g. photos, YouTube videos, Wikipedia) and the small bits of information they knew of Agnes. Finally, we asked them to, in pairs, role play the scenario again (with the researchers playing Agnes), using the tickets that they had collected. As before, the workshop closed with an open discussion.
Reflections on the DemYouth Enactments
Problems with making things personal
During E1, we asked the youths to visualize the networks of people surrounding them with experience of dementia. They started to earnestly create labels for people; starting with themselves, they mapped out their family members including their loved one with dementia. However, very quickly each participant hesitated and struggled to add more. With some prompting they started to add other people they had met as part of the DemYouth project: "oh, yes, and there's Jordan, he worked in the care home" (Nicole). They started to identify some links and connections between one-another: "Jimmy [a youth worker] knows all of us" (Leslie). However, upon completion, their networks were still rather small, primarily populated with people met from the project or charities in the local town. It became clear from this activity that the youths had a distinct lack of close peers with whom they could connect with about dementia. Discussion highlighted how they were unable to engage in these types of discussions with their wider circle of friends: In the question generating activity there was a similar reticence to ask personal questions due to concerns around the types of emotions that they might elicit. Reflecting on their own experiences in the early stages of the project they saw "the benefits of talking to peers" and the creation of "private social networks" to support these discussions. However, this exercise highlighted that, while they were more than happy to share advice and give support, they felt discussion of rich, personal experiences should be reserved for close ties: "with a family member or something it's more about sharing experiences but with a stranger it's more about asking advice" (Nicole). The youths felt more comfortable sharing the wealth of advice they had to offer, from signposting resources (e.g. websites and documentaries) and local services they found useful, to sharing small snippets of positivity that they felt would help others, such as: "remember the person is still there" (Nicole); and "it's still your family member at the end of the day" (Leslie).
Too much unhelpful information
Reflective of earlier discussion around the 'sea of information' surrounding dementia, the youths found it difficult to make sense of online information around dementia friendly places in E2: "we searched quite a lot of things but didn't get many results. There was a lot of writing on there but not a lot of substance" (Simon). They felt that much of the information that they did find was simple common sense, and not much use to them: "I think it was all common sense to be honest, we did find an interesting article on the [charity] website but it didn't really lead to much" (Simon). This activity showed how difficult it was for participants to use online resources to find out specific information about dementia. It also demonstrated a huge reliance on visual examples. For example, one group spent much of this activity looking at images, which made sense considering they were searching for inspiration surrounding physical layout. They only paid limited attention towards reading through long textual resources, and found it challenging to extract the information they wanted. Nicole noted much of the text was "business speak" and "not for a normal person".
Despite this, participants managed to select a final set of criteria for rating local places. These related to the physical layout of the establishment (e.g. easy access to a disabled bathroom); how appropriate the atmosphere was (e.g. volume of ambient noise); how easy it was to find their way around using the signs provided (e.g. symbols and written words on signs); and finally, the quality of the interaction they received from staff members (e.g. kindness of staff and willingness to provide help).
Dementia friendly is just friendly for all
While they struggled to find information, participants engaged enthusiastically in visiting local places and 'rating' them for the second part of E2. During their time they described several instances of feeling ignored or devalued by staff when in certain stores. For example, Nicole noted staff at a shop "didn't come over and offer help and we were walking around like lost souls ... we weren't welcomed", and Shelley felt that the cashier in the store she visited "was miserable". They found this lack of attention from staff made places feel "hostile" (Nicole). Within the train station they felt staff "didn't seem very friendly" (Nicole) and were unapproachable, which might make buying a ticket from a machine particularly difficult. They compared this experience to buying a bus ticket "you could only buy tickets from the machines, whereas on a bus you've obviously got a driver who could accommodate and help" (Nicole). However, they appreciated how friendly staff within a sports store smiled and joked with them when playing with the equipment, and felt they would extend this good nature were someone with dementia to make a mistake: "if something was to happen that you didn't mean to do, then they might not take it too harshly, so if you dropped something they wouldn't tell you off" (Nicole). In addition, the youths reflected on issues within the places themselves that could cause issues for someone with dementia. Loud music, multiple offers being advertised within the same vicinity and bright lights were seen to be negatives. They also "found it really cluttered, there were different things everywhere so it was a bit confusing" (Shelley), while changes in flooring designs "might give the illusion of a step" (Simon).
This activity provided the youths with a brief insight into the possible experiences that people with dementia might face on a day to day basis: "I've never even thought about how a place Significantly, what came through here was "dementia friendly just means friendly for anyone" (Simon), in regards to the sense that in some places they were ignored or poorly served because they were "youths". In this sense Friendly allowed them to connect with people with dementia in a new way, by helping them consider how they might associate their own experiences of exclusion with their loved ones'.
Finding ways in to conversation
The participants initially struggled to enquire into Agnes' situation in E3. The scenario gave only a small glimpse into her life. It inferred that Agnes had someone called "Fred" coming along to visit; but it was ambiguous who he was, whether he was still alive, and when he'd arrive. (Shelley). Simon and Leslie also approached the activity by thinking about when she was born and key periods in her life:
"we looked at the years she was remembering, so [1954] [1955] , the films that were playing around that time and the famous actors and actress" (Simon).
While this activity allowed the youths to think about how to initiate and support meaningful conversations, it was clear further support would be required to make the realization of this concept successful. We role played the scenario again, asking them to use their tickets to initiate a second conversation with the character (played by a researcher). There were several instances where participants became uncomfortable; not quite sure how to manage digressions from the topic they had introduced or unresponsive instances (typical of many interactions with a person with dementia). Some became over-insistent, asking multiple questions related to their ticket of choice. This highlighted the need for careful scaffolding of such conversational support, so that such communication breakdowns can be repaired as they occur, or avoided in the first place.
DISCUSSION
We have described a co-design enquiry with 14 youths to explore their experiences of dementia and how we might use technology to support them in engaging with the condition.
As mentioned, there are approximately 250,000 young people who currently provide care to some degree for people with dementia [44] , yet there has been only limited research which has focused on their needs. Our study contributes a deeper understanding around the multifaceted experiences of dementia from a youth perspective; their desire to be more involved within family care relationships and how their information needs are currently not being met. In the following, we offer a set of considerations for future research exploring the development of digital tools and platforms to support youths in their relationships with people with dementia. Whilst we only worked with a small group, the insights provided within this work provide a useful first step towards inciting exploration into this complex design space.
Engaging youths in discussing dementia
We noted many complexities within our design process surrounding engaging youths in discussions of dementia. While participants were willing to open up and share their knowledge and experience within the confines of the research, there was a certain level of discomfort expressed in later stages around sharing very personal experiences. This finding corresponds with previous literature surrounding social support networks, which states that whilst strangers and extended social networks are seen as useful for providing informational support, seeking behaviors surrounding emotional support are reserved for close family and friends [50] . In addition it is worth noting how youths' social identity formation could potentially have a role in this unwillingness to open up; being at a developmental stage of life where social and personal identities are being carefully constructing [13] . The process of describing negative experiences of dementia with friends, a condition known to carry stigma [6] , could somewhat hinder their self presentation of themselves as 'cool' [16] . However, more positively, the youths expressed a great desire to promote and advocate around dementia, filling gaps left by unintelligible, generic information. Reflecting on these points, an idea like the Friendly app could provide a way for youths to begin thinking about and discussing dementia more openly. By asking people within their existing social networks to engage with Friendly and think about what makes a place suitable for someone with dementia, there is a possibility that they could engage a wider range of people in discussions around the condition, putting the external loci of attention on the surroundings and not their personal experiences per say.
Valuing youths within the family unit
One recurring issue throughout our study was the roles of youths in the ongoing care relationships within the family unit. Many of the youths felt 'left out' and somewhat sheltered by their families in relation to discussions of dementia and the changes that were happening with their loved one. For some, it was a subtle alteration in the way their family members treated the person with dementia; a gradual withdrawal of trust that saw them being restricted in their once prominent roles as caregivers for children. For others it was exposure to the family's frustrations and lack of This finding highlights the need for future tools which support the young person's role in the family unit. This involves not seeing them as a separate user group, per say, but finding ways to link the family together around the topic of dementia and support them as a whole. Previous research with youths has focused on supporting their individual identities and the social peer relationships which occur around them, often motivated by the position that youths should be supported in asserting their independence [32] . In our case however there is a need to consider the familial relationships around the youth. In this sense our ticket-to-talk idea, which admittedly was narrowly focused on the youths themselves within the workshop, could be used as a tool to support and structure family interactions. It has the potential to support the creation of shared resources, information and shared learning about the condition, and the building of skills to facilitate interaction with the person with dementia. Throughout our study, the youths brought a level of positivity in their discussions of dementia that could be harnessed within the family. Furthermore, this could lead to the development of novel digital tools which move beyond the functional care aspects of dementia, which have more commonly been focused on in past literature working with adult caregivers [e.g. 26, 28, 39] .
Supporting effective communication
Another issue throughout the study related to finding ways to support conversation, by helping the youths connect with their grandparents in new and meaningful ways. This echoes findings from Strom and Strom [42] , who described how many grandchildren report that they do not have a close relationship with the grandparent, despite the grandparents indicating the contrary. The authors suggest that this might be due to contrasting sharing practices among the generations, with youths being more open to sharing their feelings, thoughts and emotions, and older adults remaining guarded in their sharing practices. In this sense, the grandchild is used to being the 'topic' of conversation, with themes of discussion focusing on their lives, achievements and futures. However, with dementia, there is often a need for conversational partners to have a level of pre-existing contextual understanding about the person and their past lives, in order to find 'a way in' to conversation [49] , which can be challenging for youths.
In this sense, our Ticket-to-Talk idea opened the potential for the young people to learn about and connect with older loved ones in new and interesting ways, using a range of media to do so. However, we found that they displayed a level of uncertainty in relation to managing potentially complex situations (such as the person with dementia displaying issues with topic maintenance). Whilst there is potential for future technologies to provide in-situ support during times that communication breakdowns occur, previous research suggests that these are not always effective and can instead cause additional stress on the conversational partner [21] . In this sense, it is important that future technologies not only facilitate the curation of media and scaffolding of conversation, but also provide a way for youths to shape their practical communication skills. This might be through the provision of practical tips and strategies (e.g. similar to that provided by [53] ), or by providing them with a space to reflect on their interactions and the successes and challenges they have faced. Previous work has explored the benefits of collaborative reflection within interpersonal communication in a counseling context [40] . Whilst this is obviously presented within a different context to our work, there is potential for future systems to provide a space for scaffolding collaborative reflection around successful communication strategies, between youths and their family members.
CONCLUSIONS AND FUTURE WORK
Through this study we have offered a deepened understanding of the specific needs and values of youths within the context of engaging with dementia. Our study has reinforced the central role that the initiation and maintenance of conversation, supportive communicative environments, and the recognition of individual personhood, have in supporting intergenerational contact between young people and their loved ones with dementia. The design concepts we created were not intended to be finalized solutions, rather, they served as a tool to facilitate discussion. Future research is required to further scope the design space around digital systems to support youths in connecting with loved ones, through facilitating the initiation and maintenance of meaningful interactions, whilst being appreciative of the complex family relationships that surround youths and people with dementia. There is great potential for future systems to scaffold information and support sharing practices among both peers and individual families.
